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TREATMENT AND PREVENTION OF 
INFLAMMATORY DISORDERS 

[0001] This application claims the priority of US. Provi 
sional Patent Application Serial No. 60/365,872, ?led Mar. 
8, 2002. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to methods 
for treating and prevention of disorders associated With 
increased TNF-ot and IL-1[3 by administering therapeuti 
cally effective amounts of stearidonic acid. 

[0004] 2. Description of Related Art 

[0005] In?ammation is the body’s response to injuries 
caused by mechanical damage, infection, or antigenic stimu 
lation, and is therefore a bene?cial process for health and 
survival. HoWever, in?ammation can also be induced by 
inappropriate stimuli such as autoantigen stimulation, Which 
frequently leads to development of autoimmune diseases. 
In?ammation also can signi?cantly contribute to the patho 
physiology of such diseases. 

[0006] The characteristics of in?ammation include heat, 
redness, pain, and sWelling, all of Which are at least partly 
attributable to the effects of cytokines on the local blood 
vessels. Cytokines are non-antibody proteins secreted by 
in?ammatory leukocytes and some non-leukocytic cells, that 
act as intercellular mediators. They differ from classical 
hormones in that they are produced by a-number of tissue or 
cell types rather than by specialiZed glands. They generally 
act locally in a paracrine or autocrine rather than endocrine 
manner. 

[0007] Proin?ammatory cytokines include tumor necrosis 
factor, such as TNF-ot; interleukins, such as IL-1[3, IFN-y, 
IL-8, IL-6; including granulyte macrophage colony stimu 
lating factor (GM-CSF); all playing a major role in initiating 
in?ammatory responses and keeping the in?ammation pro 
cess going. Such cytokines, mediators of in?ammation, lead 
to changes in vascular diameter, blood ?oW, and eXpression 
of adhesion molecules on the endothelial cells of local blood 
vessels, thereby leading to eXtravasation of immune cells to 
the sites of in?ammation. 

[0008] For instance, IL-8 acts as a chemoattractant for 
neutrophils, thus alloWing for more efficient eXtravasation of 
these cells to the sites of injury. Antibodies blocking against 
IL-8 have demonstrated the role for IL-8 in the neutrophil 
associated tissue injury in acute in?ammation (Harada et al., 
Molecular Medicine Today, 2:482, 1996). IL-6 is also a 
mediator of in?ammation, especially in the central nervous 
system. Elevated levels of IL-6 are found in disorders such 
as systemic lupus erythematosus, multiple sclerosis, and 
viral and bacterial meningitis (Gruol et al., Molecular Neu 
robiology, 15:307, 1997). GM-CSF is a proin?ammatory 
cytokine that is involved in bronchial asthma (Lee, J. R., 
Coll Physicians Lona', 32:56, 1998). IFN-y has been asso 
ciated With increased collagen deposition, Which is observed 
in graft-versus-host disease (Parkman, Curr Opin. Hema 
tol., 5:22, 1988). The development of insulin-dependent 
diabetes (Type I) has been correlated With the accumulation 
of T-cell produced IFN-y in pancreatic islets (Ablumunits, et 
al., J. Autoimmun., 11:73, 1998). 
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[0009] TNF-ot and IL-1 are synthesiZed by monocytes and 
other cells in response to injury, as Well as to infectious, 
in?ammatory, or immunologic challenges. These cytokines 
are involved in a multitude of in?ammatory disorders and 
can cause signi?cant damage through their eXerted actions. 
Among the biological actions of IL-1 are: activation of 
vascular endothelium, activation of lymphocytes, local tis 
sue destruction, and the promotion of increased access of 
effector cells to the sites of in?ammation. Some of the major 
effects of TNF-ot include increased ?uid drainage to lymph 
nodes and increased vascular permeability, thus leading to 
increased entry of IgG antibodies, complement, and cells to 
injured tissues (Charles A. J aneWay, Jr., Paul Travers, Mark 
Walport, and J. Donald Capra, Immunobiology, Fourth Edi 
tion, Elsevier Science Ltd/Garland Publishing, 1999). IL-1 
and TNF-ot often act synergistically, for eXample, on vas 
cular endothelium and on the synthesis of metabolites of 
arachidonic acid. 

[0010] The involvement of TNF-ot in a number of diseases 
has been clinically demonstrated by administering anti 
TNF-ot monoclonal antibody to patients af?icted With rheu 
matoid arthritis, Chron’s disease, and ulcerative colitis 
(Rankin E. C. C., et al.,British J. Rheum, 35:334-342, 1997, 
and Stack, W. A., et al., Lancet 349:521-524, 1997). 
Elevated levels of IL-1 have been demonstrated in patients 
With in?ammatory boWel disease (IBD). Insuf?cient pro 
duction of endogenous IL-1ra may contribute to pathogen 
esis of IBD (Cominelli, et al., 1996, Ailment Pharmacol. 
Then, 10, 49, 1996). IL-1 and TNF-ot are both involved in 
periodontal disease (HoWells, Oral Dis., 1, 266, 1995). In 
addition, IL-1, TNF-ot, and GM-CSF have been shoWn to 
stimulate proliferation of acute myelogenous leukemia 
blasts (Bruserud, Leukemia Res., 20, 65, 1996). TNF-ot and 
IL-1, together With IL-6 and IL-8, initiate acute phase 
response observed in fever, malaise, myalgia, etc. (Beisel, 
Am. J. Clin. Nutr., 62:813, 1995), and are thus commonly 
observed folloWing trauma or pathogen invasion. 

[0011] The serious problems associated With septic shock 
are mostly due to the actions of TNF-ot. In septic shock, 
vasodilation, increased vascular permeability, and blood 
clotting are initiated by TNF-ot and often lead to failure of 
organs such as kidneys, liver, heart, and lungs. CacheXia, 
Which is a common symptom of prolonged infection or 
advanced malignancy, results from chronic eXposure to 
TNF-ot or IL-6. In addition, animal studies performed in 
mice and rats have further shoWn that administration of 
TNF-ot or IL-1 leads to anoreXia, Weight loss, and depletion 
of body lipids and proteins Within 7 to 10 days (Cerami et 
al, Immunol Lett., 11:173, 1985; Fong et al., J. Exp. Med., 
17011627, 1989; MoldaWer et al.,Am. J. Physiol, 254:G450 
G456,1988; Fong et al., Am. J. Physiol, 256zR659-R665, 
1989; McCarthy et al., Am. J. Clin. Nutr., 42:1179-1182, 
1982). 
[0012] The role of TNF-ot and/or IL-1 has been demon 
strated in the pathophysiology of many in?ammatory dis 
orders. In recent years, neW evidence related to the role of 
in?ammation in cardiovascular disease, and particularly in 
atherosclerosis has started to emerge. This is highly relevant 
given that cardiovascular disease is the number one cause of 
mortality in the World. Atherosclerosis is characteriZed by 
deposition of plaques that contain cholesterol, lipoid mate 
rial, and lipophages in large and medium-siZed arteries. 
Formation of plaques often leads to inadequate coronary 
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blood ?oW to the ventricular myocardium, leading to con 
ditions such as ischemia and pain (angina pectoris) and 
death of cardiac muscle (myocardial infarction). One such 
marker of systemic in?ammation that is produced in the 
liver is high-sensitivity C-reactive protein (hsCRP). HsCRP 
has been shoWn to be the strongest univariate predictor of 
the risk of cardiovascular events (NEJM Vol. 342 no. 

12:836). 
[0013] It has been knoWn that oxidative modi?cation of 
loW-density cholesterol plays a role in the deposition of 
plaques in the arteries. HoWever, according to Paul Ridker, 
a Harvard cardiologist, it is highly likely that in?ammation 
plays an important part in atherosclerosis by destabiliZing 
plaques, thereby leading to their mobiliZation through the 
blood stream. In support of this theory is the fact that aspirin, 
Which has blood thinning and anti-in?ammatory properties, 
decreases the chances of a heart attack even though aspirin 
has no effect on cholesterol or lipid pro?le. 

[0014] It is also knoWn that long chain omega-3 fatty acids 
such as eicosapentaenoic acid (EPA, 22:5, n-3) and docosa 
hexaenoic acid (DHA, 22:6, n-3), Which are found in ?sh 
and ?sh oil, are responsible for many of the health bene?ts 
attributed to polyunsaturated fatty acids, including inhibition 
of in?ammation. 

[0015] Omega-3 (n-3) fatty acids are polyunsaturated fatty 
acids in Which a double bond is located betWeen the third 
and fourth carbon atom from the methyl end of the fatty acid 
chain. They include, but are not limited to, ot-linolenic acid 
(ALA, 18:3, n-3), stearidonic acid (SDA,18:4, n-3), cicosa 
pentaenoic acid (EPA, supra), docosapentaenoic acid (22:5, 
n-3) and docosahexaenoic acid (DHA, supra) and the like. 
Relatedly, omega-6 fatty acids “n-6”) have a ?rst double 
bond at the sixth carbon from the methyl end of the chain; 
and include, but are not limited to, linoleic acid (LA, 18:2), 
y-linolenic acid (GLA, 18:3, n-6), arachidonic acid (AA, 
20:4, n-6), and the like. Arachidonic acid is the principal 
precursor for the synthesis of eicosanoids, Which include 
leukotrienes, prostaglandins, and thromboxanes, and Which 
also play a role in the in?ammation process. Administration 
of an omega-3 fatty acid, such as SDA, has been shoWn to 
inhibit biosynthesis of leukotrienes (US. Pat. No. 5,158, 
975). 
[0016] Omega-3 fatty acids are scarce in a normal Western 
diet but make up a signi?cant part of fat intake in diets rich 
in cold-Water ?sh and seal meat. Epidemiological studies-in 
populations of coastal Eskimo, Japanese, and Dutch popu 
lations have shoWn that a high intake of omega-3 fatty acids 
correlates With a loW incidence of cardiovascular and 
in?ammatory diseases, such as asthma and Type I diabetes 
mellitus. Thus, a number of studies have demonstrated the 
health bene?ts of omega-3 fatty acids. HoWever, it previ 
ously Was unknoWn that SDA can be administered to doWn 
regulate TNF-ot and IL-1[3. Furthermore, as discussed 
beloW, the current use of natural and synthetic sources of 
SDA pose a number of problems. 

[0017] At present, existing treatments for in?ammatory 
disorders frequently are accompanied by a multitude of 
issues. For example, since many of the drugs given to treat 
autoimmune diseases are based on inhibiting a patient’s 
immune system, they also compromise a patient’s ability to 
?ght infections. More importantly, these drugs may be 
accompanied by serious, and sometimes life-threatening 
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side-effects. For example, While corticosteroids (also knoWn 
as glucocorticoids) such as prednisone and methylpred 
nisone are effective at controlling rheumatoid arthritis, Sys 
temic Lupus Erythematosus (SLE), graft vs. host disease, 
and a number of other autoimmune diseases, their side 
effects include osteoporosis, ?uid retention, Weight gain, 
onset or Worsening of diabetes, cataracts, and hypertension. 
Another group of drugs, broadly categoriZed as immuno 
suppressants such as methotrexate, aZathioprine, cyclospo 
rine, and le?unomide are also effective at regulating the 
immune system. HoWever, their side-effects include poten 
tial liver problems and loW White blood cell count (meth 
otrexate), blood abnormalities (aZathioprine), hypertension, 
loss of kidney function, tremors (cyclosporine), diarrhea, 
skin rashes, and liver problems (le?unomide). Recent devel 
opment of anti-TNF-ot monoclonal antibodies for treatment 
of rheumatoid arthritis has proven to be a successful treat 
ment for alleviating the symptoms of the disease, hoWever 
the administration is via injection, and can be painful and 
dif?cult to use. 

[0018] Accordingly, omega-3 fatty acids could success 
fully be used to treat a number of in?ammatory disorders. 
HoWever, provision of EPA and DHA, Which shoW great 
potential for such treatments, can be difficult to obtain or 
otherWise problematic. 

[0019] There are several disadvantages associated With 
commercial production of polyunsaturated fatty acids 
(PUFAs) from natural sources. Natural sources of PUFAs, 
such as animals and plants, tend to have highly heteroge 
neous oil compositions. The oils obtained from these sources 
therefore can require extensive puri?cation to separate out 
one or more desired PUFAs or to produce an oil Which is 
enriched in one or more PUFAs. Natural sources also are 

subject to uncontrollable ?uctuations in availability. Fish 
stocks may undergo natural variation or may be depleted by 
over-?shing. Fish oils, Which contain high levels of EPA and 
DHA generally have unpleasant tastes and odors. These 
undesirable attributes may be impossible to economically 
separate from the desired product, and can render such 
products unacceptable as food supplements. In addition, 
animal oils, and particularly ?sh oils, can accumulate envi 
ronmental pollutants. Crops Which do produce desirable 
PUFAs, such as borage, have not been adapted to commer 
cial groWth and may not perform Well in monoculture. Use 
of microorganisms for production of PUFAs can also present 
signi?cant problems. For instance, microorganisms such as 
Porphyridium and Mortierella are dif?cult to cultivate on a 
commercial scale. In addition, large scale fermentation of 
organisms such as Mortierella is expensive. 

[0020] Dietary supplements and pharmaceutical formula 
tions containing PUFAs can retain the disadvantages of the 
PUFAs source. Supplements such as ?sh oil capsules can 
contain loW levels of the particular desired component and 
thus require large dosages. High dosages result in ingestion 
of high levels of undesired components, including contami 
nants. Unpleasant tastes and odors of the supplements can 
make such regimens undesirable, and may inhibit compli 
ance by the patient. Care must be taken in providing fatty 
acid supplements, as over-addition may result in suppression 
of endogenous biosynthetic pathWays and lead to competi 
tion With other necessary fatty acids in various lipid frac 
tions in vivo, leading to undesirable results. For example, 
Eskimos having a diet high in 00-3 fatty acids have an 
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increased tendency to bleed (US. Pat. No. 4,874,603; 
Saynor and Varell, Medical Science 8:379 (1980)). 

[0021] Thus, it is desirable to provide novel and culturally 
acceptable Ways in Which to utilize PUFAs to regulate 
proin?ammatory cytokines. The beloW described invention 
ful?lls this need. 

SUMMARY OF THE INVENTION 

[0022] Applicants have determined that relatively small 
amounts of SDA are therapeutically effective modulators of 
pro-in?ammatory cytokines such as TNF-ot and IL-1[3. 
Because administration of such small amounts are therapeu 
tic, daily ingestion of therapeutically effective amounts of 
SDA can be accomplished efficiently and efficaciously 
through ingestion of SDA-enhanced foods or other edible 
compositions. Brie?y, therefore, one aspect of the present 
invention is directed to methods for doWn-regulating TNF-ot 
in a mammal exhibiting elevated concentrations of TNF-ot, 
Wherein the methods comprise administering therapeutically 
effective amounts of stearidonic acid to the mammal for a 
time period effective to doWn-regulate TNF-ot. In addition, 
the present invention provides methods for doWn-regulating 
IL-1[3 in a mammal exhibiting elevated concentrations of 
IL-1[3, Wherein the methods comprise administering thera 
peutically effective amounts of stearidonic acid to the mam 
mal for a time period effective to doWn-regulate IL-1[3. 

[0023] In another aspect, the present invention is directed 
to methods for doWn-regulating TNF-ot and/or IL-1[3 in a 
mammal exhibiting elevated concentrations of TNF-ot and/ 
or IL-1[3, Wherein the methods comprise administering 
therapeutically effective amounts of stearidonic acid to the 
mammal for a time period effective to doWn-regulate TNF-ot 
and/or IL-1[3. In one embodiment of the invention, elevated 
concentrations of TNF-ot and/or IL-1[3 are present in a 
mammal due to an in?ammatory disorder. The disorder may, 
in one embodiment, comprise cardiovascular disease, rheu 
matoid arthritis, multiple sclerosis, Crohn’s disease, in?am 
matory boWel disease, systemic lupus erythematosis, poly 
myositis, septic shock, graft vs. host disease, asthma, 
rhinitis, psoriasis, cachexia associated With cancer, and 
ecZema. In another embodiment of the invention, the mam 
mal is a human. 

[0024] In a further embodiment of the invention, a thera 
peutically effective amount of stearidonic acid administered 
as described herein is from about 0.1 g/day to about 10 
g/day. In certain embodiments, the therapeutic amounts are 
from about 0.25 g/day to about 8 g/day, from about 0.5 g/day 
to about 5 g/day or about 1.5 g/day. 

[0025] In yet another aspect of the invention, disorders 
associated With elevated TNF-ot and/or IL-1[3 can be treated 
by the methods described herein, including, but not limited 
to: cardiovascular disease, rheumatoid arthritis, multiple 
sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cachexia 
associated With cancer, and ecZema. Preferably, the in?am 
matory disorders comprise cardiovascular disease and rheu 
matoid arthritis, and more preferably, the cardiovascular 
disease is atherosclerosis. 

[0026] In another embodiment of the invention, the thera 
peutically effective amounts of stearidonic acid comprise 
amounts that are effective at altering the blood concentration 
of TNF-ot and IL-1[3. 
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[0027] In yet another aspect, the present invention 
involves methods of preventing an in?ammatory disorder 
Wherein the in?ammatory disorder is characteriZed by 
elevated levels of TNF-ot and/or IL-1[3 in a mammal in need 
of such treatment comprising administering to the mammal 
therapeutically effective amounts of stearidonic acid for a 
time period effective to prevent the in?ammatory disorder. 

[0028] The present invention also provides methods for 
altering eicosapentaenoic acid level in a human, the methods 
comprising administering therapeutically effective amounts 
of stearidonic acid. In another embodiment, the present 
invention involves an assay comprising an analysis of blood 
and/or tissue from a subject to determine the presence, 
absence or quantity of TNF-ot and/or IL-1[3, Wherein the 
analysis is performed before, during or after administration 
of stearidonic acid to the subject. 

[0029] In still another embodiment of the present inven 
tion, an assay is used to determine a therapeutically effective 
amount of stearidonic acid to administer to a subject. 

[0030] In yet another aspect, the invention provides a 
method of doWn-regulating C-reactive protein in a mammal 
having elevated concentrations of C-reactive protein, com 
prising identifying a mammal having elevated concentra 
tions of C-reactive protein and administering to the mammal 
a therapeutically effective amount of stearidonic acid (18:4, 
n-3) over a time period effective to doWn-regulate C-reactive 
protein, Whereby C-reactive protein is doWn-regulated. In 
certain embodiments of the invention, the subject may 
further comprise elevated TNF-ot and/or IL-1[3 and these 
levels may be doWn-regulated by administering the SDA. 
[0031] In still yet another aspect, the invention provides a 
method of preventing an in?ammatory disorder character 
iZed by elevated levels of C-reactive protein in a mammal in 
need of such treatment comprising identifying a mammal at 
risk for an in?ammatory disorder characteriZed by elevated 
levels of C-reactive protein and administering to the mam 
mal an amount of stearidonic acid (18:4, n-3) over a time 
period effective to prevent the an in?ammatory disorder 
characteriZed by elevated levels of C-reactive protein. In 
certain embodiments of the invention, the in?ammatory 
disorder may be further characteriZed by elevated TNF-ot 
and/or IL-1[3 and these levels may be doWn-regulated by 
administering the SDA. 

[0032] In still yet another aspect, the invention provides a 
method reducing or eliminating the deleterious effects of a 
condition associated With elevated C-reactive protein com 
prising screening the subject to identify an elevated presence 
of C-reactive protein and administering to the subject an 
effective amount of stearidonic acid (18:4, n-3) over a time 
period su?icient to doWn-regulate C-reactive protein, 
Wherein the C-reactive protein is decreased and Wherein the 
deleterious effects of the condition are reduced or elimi 
nated. In certain embodiments of the invention, the condi 
tion may be further characteriZed by elevated TNF-ot and/or 
IL-1[3 and these levels may be doWn-regulated by adminis 
tering the SDA, Wherein the deleterious effects of the 
condition are reduced or eliminated. 

[0033] Other aspects and features Will be apparent and are 
pointed out hereinafter. 

FIGURES 

[0034] FIG. 1A depicts the changes in long chain n-3 fatty 
acids in erythrocytes and FIG. 1B depicts the same in 
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plasma phospholipids resulting from ingestion of 1.5 g/day 
of the test fatty acids, EPA, SDA, and ALA. “*” indicates 
signi?cantly different values from the baseline value for 
each fatty acid, p<0.05. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0035] Acronyms 
[0036] PUFA is an abbreviation for polyunsaturated fatty 
acid. 

[0037] SDA is an abbreviation for stearidonic acid. 

[0038] EPA is an abbreviation for eicosapentaenoic acid. 

[0039] DHA is an abbreviation for docosaheXaenoic acid. 

[0040] TNF is an abbreviation for tumor necrosis factor. 
Thus, TNF-ot is tumor necrosis factor-0t, etc. 

[0041] IL is an abbreviation for interleukin. Thus, IL-1 is 
Interleukin-1, etc. 

[0042] The terms “treating” and “to treat” as used herein 
mean to alleviate symptoms, eliminate the causation of an 
in?ammatory disorder either on a temporary or a permanent 
basis, sloW the appearance of symptoms and/or progression 
of the disorder, or prevent disease (i.e. to treat prophylacti 
cally). The term “treatment” includes alleviation, elimina 
tion of causation or prevention of an in?ammatory disorder. 
For methods of prevention, a subject to be treated is gen 
erally an animal at risk for an in?ammatory condition due to 
genetic predisposition, diet, eXposure to disorder-causing 
agents, eXposure to pathogenic agents, and the like. 

[0043] The term “mammal,” as used herein, refers to any 
animal classi?ed as a mammal, including humans, domestic 
and farm animals, and ZOO or companion animals, such as 
dogs, horses, cats, cattle, etc. Preferably, the mammal is a 
human. 

[0044] The term “in?ammatory disorder” as used herein, 
refers to any disorder that is either caused by in?ammation 
or Whose symptoms include in?ammation. By Way of 
eXample, an in?ammatory disorder caused by in?ammation 
may be a septic shock, and an in?ammatory disorder Whose 
symptoms include in?ammation may be rheumatoid arthri 
tis. The in?ammatory disorders of the present invention 
include but are not limited to: cardiovascular disease, rheu 
matoid arthritis, multiple sclerosis, Crohn’s disease, in?am 
matory boWel disease, systemic lupus erythematosis, poly 
myositis, septic shock, graft vs. host disease, asthma, 
rhinitis, psoriasis, cacheXia associated With cancer, and 
eczema. 

[0045] As used herein, the term “doWn-regulation,” or 
“down-regulating,” means to decrease a concentration of a 
biological substance, Wherein such doWn-regulation may be 
achieved by any of the biological mechanisms, such as, e.g., 
inhibition of synthesis of the biological substance. 

[0046] As used herein, an “effective amount” means the 
dose or amount to be administered to a patient, and the 
frequency of administration to the patient, Which are readily 
determined by one of ordinary skill in the art by the use of 
knoWn techniques and by observing results obtained under 
analogous circumstances to effectively treat a disease or 
condition given the principles elucidated herein. In deter 
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mining the effective amount or dose, a number of factors are 
considered by an attending diagnostician, including but not 
limited to, the potency and duration of action of the com 
pounds used; the nature and severity of the illness to be 
treated as Well as the seX, age, Weight, general health and 
individual responsiveness of the patient to be treated; and 
other relevant circumstances knoWn to one skilled in the art. 

[0047] The phrase “therapeutically-effective” indicates the 
capability of an agent to prevent, or improve the severity of, 
the disorder, While avoiding adverse side effects typically 
associated With alternative therapies. The phrase “therapeu 
tically-effective” is to be understood to be equivalent to the 
phrase “effective for the treatment or prevention,” and both 
are intended to qualify, e.g., the amount of stearidonic acid 
used in the methods of the present invention Which Will 
achieve the goal of improvement in the severity of an 
in?ammatory disorder or preventing the disorder While 
avoiding adverse side effects typically associated With alter 
native therapies. 

[0048] The term “pharmaceutically acceptable” is used 
herein to mean that a noun modi?ed as such is appropriate 
for use in a particular pharmaceutical product. Pharmaceu 
tically acceptable cations include metallic ions and organic 
ions. More preferred metallic ions include, but are not 
limited to, appropriate alkali metal salts, alkaline earth metal 
salts and other physiological acceptable metal ions. Exem 
plary ions include aluminum, calcium, lithium, magnesium, 
potassium, sodium and Zinc in their usual valences. Pre 
ferred organic ions include protonated tertiary amines and 
quaternary ammonium cations, including in part, trimethy 
lamine, diethylamine, N,N‘-dibenZylethylenediamine, chlo 
roprocaine, choline, diethanolamine, ethylenediamine, 
meglumine (N-methylglucamine) and procaine. Exemplary 
pharmaceutically acceptable acids include, Without limita 
tion, hydrochloric acid, hydroiodic acid, hydrobromic acid, 
phosphoric acid, sulfuric acid, methanesulfonic acid, acetic 
acid, formic acid, tartaric acid, maleic acid, malic acid, citric 
acid, isocitric acid, succinic acid, lactic acid, gluconic acid, 
glucuronic acid, pyruvic acid oXalacetic acid, fumaric acid, 
propionic acid, aspartic acid, glutamic acid, benZoic acid, 
and the like. 

[0049] Pharmaceutically acceptable eXcipients include, 
but are not limited to, physiological saline, Ringer’s, toco 
pherol, phosphate solution or buffer, buffered saline, and 
other carriers knoWn in the art. Pharmaceutical compositions 
may also include stabiliZers, anti-oxidants, colorants, and 
diluents. Pharmaceutically acceptable carriers and additives 
are chosen such that side effects from the pharmaceutical 
compound are minimiZed and the performance of the com 
pound is not canceled or inhibited to such an eXtent that 
treatment is ineffective. 

[0050] As used herein, n-3 PUFAs refers to an omega-3 
polyunsaturated fatty acid, either naturally occurring or 
produced synthetically. It should be noted that various 
naming conventions eXist for describing unsaturated fatty 
acids. For example, names such as ot-linolenic acid are 
sometimes used to describe polyunsaturated fatty acids. 
Abbreviations, using three letter designations, such as ALA 
(for ot-linolenic acid) are commonly used in the art to 
identify a polyunsaturated fatty acid. Another convention 
based on the position of the carbon in relation to the ?rst 
double bond from the carboXylic moiety of the fatty acid 
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uses the Greek symbol A (delta) to identify said carbon (e.g. 
18:3A91215). The IUPAC nomenclature system also numbers 
the carbons from the carboxyl end of a fatty acid (e.g., cis 
9,12,15-octadecatrienoic acid). At present, a more Widely 
used convention uses the number of carbons in the chain, 
folloWed by a colon, and then the Greek symbol u) (omega) 
or the letter “n” to describe the ?rst double bond from the 

methyl end. Thus, ALA (cis 9,12,15-octadecatrienoic acid) 
can also be represented as 18:3 00-3 or 18:3, n-3 (eighteen 
carbons, three double bonds, the ?rst double bond occurring 
at the third carbon from the methyl end). It should be 
understood that a name associated With a fatty acid herein is 
not intended to place a limitation thereon, and alternative 
nomenclature for describing a polyunsaturated fatty acid 
molecule, other than the name used herein, is intended to fall 
Within the scope of the present invention. 

[0051] Stearidonic acid (18:4, n-3) is an omega-3, poly 
unsaturated fatty acid, produced by the action of delta-6 fatty 
acid desaturase on ot-linolenic acid (18:3, n-3). It is gener 
ally knoWn in the art that intake of long omega-3 fatty acids 
such as eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA), Which are found in ?sh and ?sh oil results in 
many health bene?ts. For example, certain bene?ts of 
omega-3 fats in cardiovascular disease are described, e.g., in 
Simopoulos, A. P., Can. J. Physiol. Pharmacol, 75 :234 
(1997). The tissue levels of EPA can be increased not only 
by ingestion of EPA but of ot-linolenic acid (ALA), Which is 
converted to EPA in the body by the action of delta-6 
desaturase. HoWever, this conversion is highly inef?cient 
(MantZioris et al., Dietary substitution With an ot-linolenic 
acid-rich vegetable oil increases eicosapentaenoic acid con 
centrations in tissues, Am. J. Clin. Nutn; 59:1304 
1309(1994)). The reason for this inef?ciency is believed to 
lie in the fact that delta-6 desaturase is inef?cient in vivo, 
thus making the conversion of ALA to EPA a rate-limiting 
reaction. Accordingly, in order to increase tissue levels of 
EPA, one Would have to consume large amounts of ALA. 
HoWever, applicants have discovered that consumption of 
just moderate amounts of SDA provides an ef?cient source 
of EPA. Applicants have determined that SDA is about four 
times more ef?cient than ALA at elevating tissue EPA levels 
in humans, thus determining the conversion properties of 
SDA to EPA in humans and further demonstrating potential 
health bene?ts for SDA. In the same studies, SDA admin 
istration Was also able to increase the tissue levels of 
docosapentaenoic acid (DPA), Which is an elongation prod 
uct of EPA. 

[0052] PUFAs may be found in a plant or microorganism 
as free fatty acids or in conjugated forms such as acylglyc 
erols, phospholipids, sulfolipids or glycolipids, and may be 
extracted from the cell through a variety of means Well 
knoWn in the art. Such means may include extraction With 
organic solvents, sonication, supercritical ?uid extraction 
using for example carbon dioxide, and physical means such 
as presses, or combinations thereof. Of particular interest is 
extraction With methanol and chloroform. Where desirable, 
the aqueous layer can be acidi?ed to protonate negatively 
charged moieties and thereby increase partitioning of 
desired products into the organic layer. After extraction, the 
organic solvents can be removed by evaporation under a 
stream of nitrogen. When isolated in conjugated forms, the 
products may be enZymatically or chemically cleaved to 
release the free fatty acid or a less complex conjugate of 
interest, and can then be subject to further manipulations to 
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produce a desired end product. Desirably, conjugated forms 
of fatty acids are cleaved With potassium hydroxide. 

[0053] If further puri?cation is necessary, standard meth 
ods can be employed. Such methods may include extraction, 
treatment With urea, fractional crystalliZation, HPLC, frac 
tional distillation, silica gel chromatography, high speed 
centrifugation or distillation, or combinations of these tech 
niques. Protection of reactive groups, such as the acid or 
alkenyl groups, may be done at any step through knoWn 
techniques, for example alkylation or iodination. Methods 
used include methylation of the fatty acids to produce 
methyl esters. Similarly, protecting groups may be removed 
at any step. Desirably, puri?cation of fractions containing 
GLA, SDA, ARA, DHA and EPA may be accomplished by 
treatment With urea and/or fractional distillation. 

[0054] For dietary supplementation, puri?ed PUFAs, or 
derivatives thereof, may be incorporated into cooking oils, 
fats or margarines formulated so that in normal use the 
recipient Would receive the desired amount. The PUFAs may 
also be incorporated into infant formulas, nutritional supple 
ments or other food products, and may ?nd use as anti 
in?ammatory or cholesterol loWering agents. Alternatively, 
PUFAs may be supplied to a subject Wherein the subject 
consumes foods having elevated levels of SDA. 

[0055] Stearidonic acid may be administered by feeding to 
a subject a plant, plant part(s), or foodstuffs derived there 
from. Such a plant may produce stearidonic acid naturally, 
or may be genetically engineered for increased SDA. 
Examples of such plants having increased SDA that may be 
used With the invention are described in US. Pat. No. 
6,459,018, the disclosure of Which is incorporated herein by 
reference. 

[0056] For pharmaceutical use (human or veterinary), the 
compositions are generally administered orally but can be 
administered by any route by Which they may be success 
fully absorbed, e.g., parenterally (i.e. subcutaneously, intra 
muscularly or intravenously), rectally or vaginally or topi 
cally, for example, as a skin ointment or lotion. The PUFAs 
of the present invention may be administered alone or in 
combination With a pharmaceutically acceptable carrier or 
excipient. Where available, gelatin capsules may be a pre 
ferred form of oral administration. Dietary supplementation 
as set forth above can also provide an oral route of admin 
istration. The unsaturated acids of the present invention may 
be administered in conjugated forms, or as salts, esters, 
amides or prodrugs of the fatty acids. Any pharmaceutically 
acceptable salt is encompassed by the present invention; 
especially preferred are the sodium, potassium or lithium 
salts. Also encompassed are the N-alkylpolyhydroxamine 
salts, such as N-methyl. glucamine, found in PCT publica 
tion WO 96133155. The preferred esters are commonly 
ethyl esters. As solid salts, the PUFAs also can be admin 
istered in tablet form. For intravenous administration, the 
PUFAs or derivatives thereof may be incorporated into 
commercial formulations such as Intralipids. The typical 
normal adult plasma fatty acid pro?le comprises 6.64 to 
9.46% ofARA, 1.45 to 3.11% of DGLA, and 0.02 to 0.08% 
of GLA. These PUFAs, or their metabolic precursors, can be 
administered, either alone or in mixtures With other PUFAs, 
to achieve a normal fatty acid pro?le in a patient. Where 
desired, the individual components of formulations may be 
individually provided in kit form, for single or multiple use. 
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Adosage of a particular fatty acid may be from 0.1 mg to 20 
g, or even 100 g daily. However, such amounts vary greatly 
betWeen particular individuals. Those suffering from in?am 
matory disorders, such as rheumatoid arthritis, need particu 
lar amounts of certain PUFAs, such as SDA. 

[0057] Applicants have discovered that consumption of 
SDA leads to a decrease in blood levels of proin?ammatory 
cytokines TNF-ot and IL-1[3. Accordingly, the present inven 
tion provides methods for doWn-regulating TNF-ot and/or 
IL-1[3, as Well as C-reactive protein. Such methods com 
prise, in one embodiment, administering to a mammal 
exhibiting elevated concentrations of TNF-ot and/or IL-1[3 
and/or C-reactive protein therapeutically effective amounts 
of SDA for a time period effective for the doWn-regulation 
TNF-ot and/or IL-1[3 and/or C-reactive protein. This is the 
?rst demonstration that SDA can doWn-regulate these cytok 
ines. The instant invention also involves the administration 
of therapeutically effective amounts of stearidonic acid to 
subjects Who may not be exhibiting higher than normal 
concentrations of TNF-ot and/or IL-1[3 and/or C-reactive 
protein, but Who are at risk of developing an in?ammatory 
disorder. Such therapeutically effective amounts Will be 
apparent to one skilled in the art based on the results 
disclosed herein. 

[0058] Concentrations of TNF-ot and IL-1[3 and/or C-re 
active protein in humans not subject to an in?ammatory 
disorder are knoWn in the medical sciences and/or can be 
easily determined Without undue experimentation. For other 
mammals, the normal concentrations of these tWo cytokines 
are either known in the art or can be determined by one of 
ordinary skill in the art Without undue experimentation. 

[0059] Higher than normal concentrations of TNF-ot and/ 
or IL-1[3 and/or C-reactive protein in a patient may often 
result from an in?ammatory disorder, including but not 
limited to: cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cachexia 
associated With cancer, and ecZema. In a preferred embodi 
ment, the treated in?ammatory disorders comprises cardio 
vascular disease and rheumatoid arthritis, and more prefer 
ably the cardiovascular disease treated is atherosclerosis. 

[0060] The amount of SDA that is therapeutically effective 
depends on multiple factors, such as the seriousness of 
in?ammatory disorder being treated, dietary habits of a 
patient, the age of the patient, presence of additional con 
ditions, etc. A subject that consumes relatively small 
amounts of SDA in their normal diet Will need a greater 
amount than one Who typically consumes a greater amount 
of SDA. One skilled in the art Would knoW hoW to determine 
the therapeutically effective amount for a patient based on 
these considerations. 

[0061] The therapeutically effective time period can vary 
signi?cantly depending on the disorder of a patient. Thus, an 
in?ammation that is a result of a bacterial infection may 
require less time to be treated than a chronic or a life-long 
condition. For example, a chronic disorder such as rheuma 
toid arthritis may require a longer treatment than septic 
shock. The length of treatment can be determined by one 
skilled in the art Without undue experimentation. One skilled 
in the art may use the assay of the instant invention, as 
discussed beloW; in determining a therapeutically effective 
time. 
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[0062] Those skilled in the art Will appreciate that dosages 
may also be determined With guidance from Goodman & 
Goldman’s The Pharmacological Basis of Therapeutics, 
Ninth Edition (1996), Appendix II, pp. 1707-1711. HoW 
ever, the therapeutically effective amount of stearidonic acid 
that can be administered to a patient With elevated TNF-ot 
and/or IL-1[3 and/or C-reactive protein generally should 
range from about 0.1 g/day to about 10 g/day. Preferably, 
said therapeutic amounts are from about 0.25 g/day to about 
8 g/day. More preferably, said therapeutic amounts are from 
about 0.5 g/day to about 5 g/day. Most preferred, said 
therapeutic amount is about 1.5 g/day. 

[0063] The particular dosage Will vary generally Within 
this range, depending upon the dosage form employed and 
the route of administration utiliZed. The exact formulation; 
route of administration and dosage can be chosen by the 
individual physician in vieW of the patient’s condition. (See 
e.g., Fingl et al., 1975, in “The Pharmacological Basis of 
Therapeutics,” Ch. 1, p1). 

[0064] SDA can be administered to a patient via parenteral 
and enteral routes. Parenteral administration includes sub 
cutaneous, intramuscular, intradermal, intramammary, intra 
venous, and other administrative methods knoWn in the art. 
Enteral administration includes solution, tablets, sustained 
release capsules, enteric coated capsules, and syrups. When 
administered, the pharmaceutical composition may be at or 
near body temperature. 

[0065] In a preferred embodiment, SDA is administered 
orally via ingestion of foodstuffs enriched in stearidonic 
acid. Foodstuffs that may be utiliZed to practice the present 
invention include, but are not limited to: beverages, (includ 
ing soft drinks, carbonated beverages, ready to mix bever 
ages and the like), infused foods (e.g. fruits and vegetables), 
sauces, condiments, salad dressings, fruit juices, syrups, 
desserts (including puddings, gelatin, icings and ?llings, 
baked goods, and froZen desserts such as ice creams and 
sherbets), chocolates, candies, soft froZen products (such as 
soft froZen creams, soft froZen ice creams and yogurts, soft 
froZen toppings, such as dairy or non-dairy Whipped top 
pings), oils and emulsi?ed products (such as shortening, 
margarine, mayonnaise, butter, cooking oil, and salad dress 
ings), prepared meats (such as sausage), intermediate mois 
ture foods, (e.g. rice and dog foods) and the like. 

[0066] Foodstuffs can be enriched in SDA by conventional 
methods such as obtaining SDA and evenly distributing it 
throughout the foodstuff, to Which it is added by dissolution, 
or by suspension, or in an emulsion. For example, SDA can 
be dissolved in an edible solubiliZing agent, or can be mixed 
With an edible solubiliZing agent, an effective amount of a 
dispersant, and optionally, an effective amount of an anti 
oxidant. Examples of useful antioxidants include, but are not 
limited to, tocopherols, such as ot-tocopherol, ascorbic acid, 
inexpensive synthetic antioxidants, and mixtures thereof. 
Foodstuffs may also be prepared from transgenic plants 
engineered for increased SDA. Examples of such plants 
having increased SDA that may be used With the invention 
are described in US. Pat. No. 6,459,018, the disclosure of 
Which is incorporated herein by reference. 

[0067] Effective carriers for preparing emulsions or sus 
pensions include Water, alcohols, polyols and mixtures 
thereof. Examples of useful dispersants include, but are not 
limited to, lecithin, other phospholipids, sodium lauryl sul 
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fate, fatty acids, salts of fatty acids, fatty acid esters, other 
detergent-like molecules, and mixtures thereof. Alterna 
tively, the foodstuff can be made by a method comprising 
obtaining SDA and mixing it With an edible solubiliZing 
agent and an effective amount of a dispersant. Again, the 
edible solubiliZing agent can include, but is not limited to, 
monoglycerides, diglycerides, triglycerides, vegetable oils, 
tocopherols, alcohols, polyols, or mixtures thereof, and the 
dispersant can include, but is not limited to, lecithin, other 
phospholipids, sodium lauryl sulfate, fatty acids, salts of 
fatty acids, fatty acid esters, other detergent-like molecules, 
and mixtures thereof. 

[0068] The ability to doWn-regulate TNF-ot and/or IL-1[3 
by consuming SDA demonstrates the potential of using SDA 
to treat and prevent in?ammatory disorders. Accordingly, 
the invention further provides methods for treating an 
in?ammatory disorder in a mammal in need of such treat 
ment, Wherein said method comprises administering to the 
mammal therapeutically-effective amounts of stearidonic 
acid for a therapeutically-effective time period. The inven 
tion also provides methods for preventing an in?ammatory 
disease by administering a therapeutically-effective amount 
of SDA to a mammal at risk to develop an in?ammatory 
disease. Mammals at risk to develop an in?ammatory dis 
ease are easily identi?ed by one skilled in the art and do not 
require undue experimentation. 

[0069] In one embodiment, said in?ammatory disorder 
comprises cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic-lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cachexia 
associated With cancer, and ecZema. Preferably, the in?am 
matory disorders comprise cardiovascular disease and rheu 
matoid arthritis, and more preferably said cardiovascular 
disease is atherosclerosis. In another preferred embodiment, 
the mammal is a human Who is in need of treatment or 
prevention of an in?ammatory disorder. A mammal in need 
of treatment Will be recogniZed by one skilled in the art, as 
Will a mammal in need of prevention of an in?ammatory 
disorder. 

[0070] It is another object of the present invention to 
provide a method Wherein therapeutically effective amount 
of stearidonic acid is administered to patients in need of 
treatment of or prevention from an in?ammatory disorder. In 
one preferred embodiment, said therapeutic amount com 
prises an amount effective at decreasing the blood concen 
tration of proin?ammatory cytokines. In one embodiment, 
the proin?ammatory cytokines comprise TNF-ot and IL-1[3. 
In another embodiment, it is the concentration of TNF-ot that 
is doWn-regulated, and in yet another embodiment, IL-1[3 
concentration is doWn-regulated. 

[0071] In another embodiment, the therapeutic amounts of 
SDA range from about 0.1 g/day to about 10 g/day. More 
preferably, the therapeutic amounts of SDA range from 
about 0.25 g/day to about 8 g/day. Even more preferably, the 
therapeutic amounts of SDA range from about 0.5 g/day to 
about 5 g/day. Most preferably, the therapeutic amounts are 
about 1.5 g/day. It should be noted that the dosage form and 
amount of SDA to be administered can readily be estab 
lished by reference to knoWn treatments involving EPA or 
prophylactic regimens. As mentioned previously, the 
amount of SDA that is administered and the dosage regimen 
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for treating an in?ammatory disorder With SDA depends on 
a variety of factors, and thus may vary Widely. The dosage 
Will generally be loWer if the compounds are administered 
locally rather than systemically, and for prevention rather 
than for treatment. Such treatments may be administered as 
often as necessary and for the period of time judged neces 
sary by a treating physician. One of skill in the art Will 
appreciate that the dosage regime or therapeutically effective 
amount of SDA may need to be optimiZed for each indi 
vidual and can be determined Without undue experimenta 
tion. 

[0072] The present invention also provides a method for 
doWn-regulating proin?ammatory cytokines by administer 
ing therapeutically effective amounts of SDA. The proin 
?ammatory cytokines doWn-regulated include TNF-ot and 
IL-1[3. Such therapeutically effective amounts of SDA may 
be obtained by a mammal in need thereof through the 
consumption of foods With elevated levels of SDA. 

[0073] The present invention further provides methods for 
altering eicosapentaenoic acid level in a human, Wherein 
said method comprises administering therapeutically effec 
tive amounts of SDA to said human, Wherein said human 
metaboliZes said SDA to EPA, resulting in altered levels of 
EPA. Metabolism of SDA to EPA occurs through chain 
elongation to a 20:4 (n-3) fatty acid, folloWed by desatura 
tion of the elongated product by delta-5 desaturase. In 
addition, administration of SDA to a mammal takes advan 
tages of “physiological channeling,” Wherein the metabo 
lism of SDA to EPA and DHA is ultimately controlled by the 
body’s fatty acid metabolism. Thus, this metabolic control is 
likely to result in a more e?icacious distribution of EPA and 
DHA in lipid pools than that provided by direct administra 
tion of EPA and/or DHA. 

[0074] In one embodiment, altered EPA levels are present 
in tissues selected from the group consisting of erythrocyte 
phospholipids, platelet phospholipids, mononuclear cell 
phospholipids, plasma phospholipids, triglycerides, and 
cholesterol levels. HoWever, EPA levels may also be altered 
in membranes of other cells in the body. Thus, altered EPA 
levels in tissues other than the ones listed herein are also 
contemplated as falling Within the scope of the present 
invention. 

[0075] In another embodiment, the therapeutically effec 
tive amount of SDA administered to alter EPA levels is in the 
range from about 0.1 g/day to about 10 g/day. Preferably, 
said therapeutic amounts are from about 0.25 g/day to about 
8 g/day. More preferably, said therapeutic amounts are from 
about 0.5 g/day to about 5 g/day. Most preferred, said 
therapeutic amount is about 1.5 g/day. 
[0076] Administration of SDA in combination With other 
therapies that are clinically used to treat in?ammatory 
disorders, such as those discussed above in the Background 
section, are also contemplated Within the scope of the 
present invention. By Way of example, SDA may be admin 
istered in combination With a corticosteroid or an immuno 
suppressant to treat in?ammatory disorders that are also 
autoimmune in origin. SDA may be administered With 
anti-in?ammatory medications or nutritional supplements, 
such as those administered to suppress COX-II. SDA may 
also be administered With other therapeutic treatments not 
directed toWards the treatment of in?ammatory disorders. 

[0077] The instant invention also involves an assay com 
prising an analysis of blood and/or tissue from a subject to 
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determine the presence, absence or quantity of TNF-ot 
and/or IL-1[3 in a subject; Wherein said analysis is performed 
in conjunction With, i.e., before, during, or after stearidonic 
acid (18:4, n-3) administration to a subject. The assay of the 
instant invention is characteriZed by the link betWeen con 
sumption of SDA and the proin?ammatory markers, TNF-ot 
and IL-1[3. The link is characteriZed by the discovery that 
SDA may be administered in therapeutically effective 
amounts via the typical Western diet and doWn-regulate 
TNF-ot and IL-1[3. 

[0078] An analysis of the TNF-ot and/or IL-1[3 levels in a 
subject may be performed and one skilled in art can then 
determine Whether the administration of therapeutic 
amounts of stearidonic acid is necessary or desired. If a 
subject is already on a regimen of SDA, the assay may be 
used to optimiZe the amount of SDA required to treat or 
prevent an in?ammatory disorder. Notably, applicants have 
determined that the therapeutically effective amount of 
stearidonic acid generally Will equal approximately four 
times the therapeutically effective amount of EPA. In one 
preferred embodiment, the assay is performed on a subject 
in need of treatment or prevention of an in?ammatory 
disorder. Said subject is then given a diet containing thera 
peutically effective amounts of stearidonic acid. The assay 
may be performed on the subject a second time to determine 
the ef?cacy of the therapeutic amount of stearidonic acid. 
The assay of the present invention may also be used for 
experimental or research purposes for determining a thera 
peutically effective amount of SDA. 

[0079] Other features, objects and advantages of the 
present invention Will be apparent to those skilled in the art. 
The explanations and illustrations presented herein are 
intended to acquaint others skilled in the art With the 
invention, its principles, and its practical application. Those 
skilled in the art may adapt and apply the invention in its 
numerous forms, as may be best suited to the requirements 
of a particular use. Accordingly, the speci?c embodiments of 
the present invention as set forth are not intended as being 
exhaustive or limiting of the present invention. 

[0080] All publications and patent applications cited in 
this speci?cation are herein incorporated by reference as if 
each individual publication or patent application Was spe 
ci?cally and individually indicated to be incorporated by 
reference. 

EXAMPLES 

[0081] The folloWing examples are presented by Way of 
illustration, not of limitation. 

Example 1 

Subjects and Methods 

[0082] 45 males and post-menopausal female -19-65 years 
of age, normolipidemic, and With a body mass index (BMI) 
in the range 20 to 30, Were recruited. Exclusion criteria 
included bleeding disorders, hypertension, in?ammatory 
disorders, active gastrointestinal diseases, chronic use of loW 
dose aspirin, consumption of restaurant or takeaWay evening 
meals more than tWice per Week, use of dietary supplements 
rich in n-3 or n-6 fatty acids, habitual consumption of more 
than 1 ?sh meal per month, and plasma phospholipid EPA+ 
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DHA levels>7.9% of total fatty acids (level achieved in the 
study group Was 4.9:1.0% of total fatty acids). 

[0083] Subjects Were randomly allocated to one of three 
groups, designated ALA, SDA, and EPA. 

[0084] A. Study Design 

[0085] FolloWing a 3-Week run-in period, subjects 
ingested either ALA, SDA, EPA supplied as ethyl esters in 
capsules. Intakes Were 0.75 g/day for 3 Weeks folloWed by 
1.5 g/day for the subsequent 3 Weeks. 

TABLE 1 

Study Design 

Weeks —3 O 3 6 
Visit 1 2 3 4 

Run-in 0.75 g/d 1.5 g/d 

[0086] At each visit, 36 mL of blood Was taken by 
venepuncture after an overnight fast. Blood Was aliquoted 
into various tubes for the folloWing procedures. 

[0087] B. Cell Separations and Fatty Acid Analysis 

[0088] Blood (20 mL) Was added to tubes containing 4 mL 
4.5% EDTA in Water and 4 mL—6% dextran in normal 
saline, pH 7.0. Erythrocytes Were alloWed to sediment under 
gravity at 37° C. for 30 min. The leucocyte-rich plasma Was 
layered onto LYMPHOPREP, density 1.077 (Nycomed 
Pharma, Oslo) and centrifuged at 110 g for 10 min to 
separate leucocytes from the platelets, Which Were removed. 
The gradient Was further centrifuged at 200 g for 20 min to 
separate the neutrophils from mononuclear cells, Which 
Were removed. 

[0089] Samples Were processed for fatty acid analysis as 
described in MantZioris et al., Am. J. Clin. Nutn, 72:42-8 
(2000). Plasma, Washed platelet and mononuclear cell pel 
lets Were stored at —80° C. Erythrocyte pellets Were treated 
fresh With chloroformzisopropanol (2:1) and the lipid 
extracts stored at 4° C. Plasma, platelet and mononuclear 
cell pellets Were extracted With chloroformzmethanol. The 
cellular and plasma lipid extracts Were fractionated by 
thin-layer chromatography. For the cellular extracts, the 
phospholipid fraction Was retained and for the plasma 
extracts, the phospholipid, cholesterol ester, and triglyceride 
fractions Were retained. These Were transesteri?ed by 
methanolysis (1% HZSO4 in methanol at 70° C. for 3 h). 
Fatty acid methyl esters Were separated and quanti?ed With 
a HEWLETT-PACKARD 6890 gas chromatograph 
equipped With a 50 m capillary column coated With BPX-70 
(0.25 pm ?lm thickness; SGE Pty Ltd, Victoria, Australia) 
(see MantZioris et al., supra). Fatty acid standards Were 
obtained from NuChek Prep Inc. (Elysian, Minn.) and 
included stearidonic acid obtained from Sigma Aldrich Pty 
Ltd. (Castle Hill, NSW, Australia). All organic solvents 
contained butylated hydroxy anisole (0.005%) as an anti 
oxidant. 

[0090] C. Eicosanoid and Cytokine Synthesis 

[0091] Blood (4 mL) Was added to heparinised tubes, 
bacterial lipopolysaccharide (LPS) Was added (200 ng/mL), 
and the mixture Was incubated at 37° C., 5% CO2, for 24 h. 
Plasma Was collected and assayed for prostaglandin E2 
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(PGE2) by radioimmunoassay (RIA), interleukin-1B (IL-16) 
and tumor necrosis factor-0t (TNF-ot) by ELISA, as 
described in MantZioris et al., supra. 

[0092] Blood (4 mL) was collected in a clotting tube, 
incubated at 37° C. for 1 h, and serum was assayed for 
thromboXane B2 (TXB2) by RIA as described (see MantZi 
oris et al., supra). TXB2 is the stable hydrolysis product of 

2. 

[0093] D. Plasma Lipids 

[0094] Blood (4 mL) was collected in heparinised tubes, 
and plasma total cholesterol, LDL and HDL cholesterol, and 
plasma triglycerides were measured in the clinical diagnos 
tic laboratories of the Royal Adelaide Hospital/Institute of 
Medical and Veterinary Science (IMVS). 

[0095] E. Diet 

[0096] Subjects were instructed in avoiding dietary n-6 
fatty acids and substituting monounsaturated (n-9) fatty 
acids where possible. To facilitate this pattern of intake, 
subjects were provided with salad dressing, cooking oil, and 
spread, all of which were low in n-6 fatty acids and high in 
monounsaturated (n-9) fatty acids. Subjects were provided 
with diet diaries and instructed in making weighed food 
records on designated days (weekdays and weekend days). 

[0097] F. Dietary Intake 

[0098] Diet diaries were analyZed using the Diet/1 pro 
gram to provide macronutrient (carbohydrate, protein, fat, 
alcohol, P:S ratio) intake data. This program uses the Aus 
tralian NUT-TAB database. This analysis also provides 
intake data on omega-6 and omega 9 fatty acids. 

[0099] G. Statistical Analysis 

[0100] For comparisons between visits within each group, 
repeated measures AN OVA followed by Newman-Keuls 
multiple comparisons test was used (Kwikstat, TeXaSoft, 
Cedar Hill, TeX.). For comparisons between groups at each 
visit, ANOVA followed by Newman-Keuls multiple com 
parisons test was used (Kwikstat). 

Example 2 

Results 

[0101] There was no statistically signi?cant difference in 
baseline BMI between the groups (Table 1). Subjects were 
weighed at each visit and there was no signi?cant change in 
weight during the trial. 

TABLE 2 

BMI 

Value 
Dietary Group (Kg/m2) 

EPA (25.6 1 3.01 
SDA 26.2 1 3.8 

ALA 27.5 1 2.9 

1mean 1 SD 

[0102] Summary data for energy and macronutrient intake 
are shown in Table 2. There was no signi?cant difference in 
energy or macronutrient intake between any group at base 
line (Diet Record period 1). There were no statistically 
signi?cant changes in energy or macronutrient intake during 
the study (i.e. Diet Record periods 1 to 3) in any group. 
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TABLE 3 

Energy and Macronutrient Intake estimated from weighed food records. 

Diet Record Period1 

Group 1 2 3 

Energy MJ EPA 8.99 1 1.912 9.45 1 1.91 9.34 1 1.98 

[Kcal] [2161] [2272] [2245] 
SDA 8.97 1 2.08 9.12 1 2.48 9.26 1 21.4 

[2157] [2192] [2226] 
ALA 8.80 1 1.29 9.06 1 2.04 8.77 1 1.71 

[2114] [2178] [2107] 
Protein g EPA 99 1 23 107 1 22 101 1 23 

[% en] [18.2] [18.4] [17.7] 
SDA 91 1 20 91 1 24 91 1 27 

[16.5] [16.1] [15.7] 
ALA 97 1 24 98 1 22 95 1 25 

[17.7] [17.5] [17.5] 
Carbohydrate g EPA 256 1 64 264 1 70 272 1 82 

[% en] [48.4] [47.5] [49.0] 
SDA 269 1 80 267 1 88 274 1 70 

[50.6] [49.2] [50.5] 
ALA 239 1 55 247 1 63 257 1 67 

[46.2] [46.6] [49.6] 
Fat Total g EPA 75 1 22 82 1 26 82 1 18 

[% en] [30.9] [32.3] [32.7] 
SDA 75 1 20 78 1 22 78 1 25 

[30.9] [32.2] [31.0] 
ALA 73 1 16 80 1 36 67 1 18 

[30.5] [31.6] [28.1] 
Fat n-6 g EPA 7.3 1 2.2 8.0 1 3.4 8.6 1 4.8 

[% en] [3.0] [3.1] [3.4] 
SDA 7.2 1 2.5 6.3 1 2.0 6.7 1 1.8 

[2.9] [2.6] [2.7] 
ALA 7.0 1 2.6 6.7 1 2.8 6.2 1 2.0 

[2.9] [2.7] [2.6] 
Fat Mono g EPA 28.1 1 10.4 30.5 1 11.7 28.0 1 7.9 

[% en] [11.4] [11.8] [11.2] 
SDA 27.9 1 7.3 28.8 1 9.4 29.0 1 11.0 

[11.6] [11.9] [11.5] 
ALA 27.4 1 8.4 29.9 1 13.9 25.0 1 7.4 

[11.4] [11.7] [10.5] 
Fat Sat g EPA 33.3 1 113 36.9 1 11.2 38.0 1 8.7 

[% en] [13.6] [14.6] [15.2] 
SDA 33-0 1 9.6 36.1 1 10.7 35.6 1 12.0 

[13.61 [14.9] [14.2] 
ALA 31.4 1 8.9 36.0 1 18.8 29.5 1 9.9 

[13.3] [14.3] [12.3] 

1Diet Record period 1 = period between —3 to 0 weeks (run-in) 
1Diet Record period 2 = period between 0 to 3 weeks (0.75 g fatty acid) 
1Diet Record period 3 = period between 3 to 6 weeks (1.5 g fatty acid) 
2mean 1 SD 

[0103] Returned capsule count was used to assess com 
pliance for capsule intake. Compliance was high and there 
was no difference between the dietary groups in either of the 
dietary periods (Table 4). 

TABLE 4 

Compliance 

Dietary Weeks 0 to 3 Weeks 3 to 6 
Group (0.75 g test fatty acid) (1.5 g test fatty acid) 

EPA 100.0 1 4.11 98.5 1 8.4 

SDA 100.3 1 3.8 100.5 1 2.6 

ALA 100.5 1 4.2 98.5 1 5.2 

1% corn liance' mean 1 SD , 

[0104] With regard to fatty acids, at baseline, there was no 
signi?cant difference between the dietary groups in EPA 
concentration in erythrocyte or plasma phospholipids. Inges 
tion of EPA or SDA at 0.75 g/day (weeks 0 to 3) or 1.5 g/day 
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(weeks 3 to 6) signi?cantly increased EPA concentration in 
the phospholipid fractions of erythrocytes and plasma (Table 
5). Ingestion of ALA at 1.5 g/day, but not at 0.75 g/day 
signi?cantly increased EPA concentrations (Table 5). Simi 
lar results were observed for EPA concentrations in platelets 
and mononuclear cell phospholipids, plasma cholesterol 
esters, and plasma triglycerides. 

TABLE 5 

EPA % of total fatty acids 

Visit No. 

Fraction Group 1 2 3 4 

Red Blood A 0.85 (0.16)“ 0.81 (0.14)“ 1.60 (0.31)b1 2.56 (0.65)“1 
B 1.00 (0.22)“ 0.96 (0.19)“ 1.16 (0.17)b2 1.44 (0.24)“2 
C 0.88 (0:16)“ 0.88 (0.17)a 0.92 (0.23)a3 1.01 (0.18)b3 

Platelet A 0.44 (0.12)“ 0.45 (0.09)a 1.08 (0.26)b1 1.68 (0.43)C1 
B 0.55 (0.20)“ 0.54 (0.18)a 0.72 (0.17)“'32 0.87 (0.30)b2 
C 0.44 (0.12)“ 0.48 (0.11)a 0.55 (0.14)a2 0.64 (0.21)b2 

Monocyte A 0.66 (0.32)“ 0.52 (0.11)a 1.38 (0.35)b1 2.25 (0.74)C1 
B 0.70 (0.17)“ 0.61 (0.13)a 0.85 (0.16)b2 1.12 (0.30)C2 
C 0.67 (0.20)“ 0.57 (0.11)a 0.63 (0.14)a3 0.81 (0.28)b2 

Plasma A 1.10 (0.40)“ 1.04 (0.23)a 2.71 (0.71)b1 4.48 (1.35)C1 
Phospholipid B 1.19 (0.21)“ 1.27 (0.30)a 1.80 (0.28)b2 2.38 (0.51)C2 

C 1.07 (0.23)“ 1.16 (0.31)ab 1.33 (0.54),,03 1.43 (0.40)C3 
Plasma CE A 1.03 (0.34)“ 1.02 (0.20)a 2.95 (0.74)b1 4.53 (1.31)C1 

B 1.17 (0.26)“ 1.23 (0.29)a 1.81 (0.39)b2 2.37 (0.65)C2 
C 1.11 (0.26)“ 1.16 (0.33)» 1.35 (0.58),,02 1.41 (0.36)C3 

Plasma TG A 0.31 (0.15)“ 0.27 (0.09)a 0.73 (0.20)b1 1.23 (0.47)C1 
B 0.32 (0.10)“ 0.29 (0.11)a 0.46 (0.18)b2 0.63 (0.32)C2 
C 0.26 (0.08) 0.27 (0.12) 0.32 (0.13)2 0.34 (0.16)2 

Different letters indicate differences between visits — Repeated measures ANOVA 

Different numbers indicate differences between groups — ANOVA 
No letters or numbers — no signi?cant differences 

Visit 1 Beginning of Run-in (—3 weeks) 
Visit 2 Baseline (0 weeks) 
Visit 3 After 3 weeks on 0.75 g fatty acid (3 weeks) 
Visit 4 After 3 weeks on 1.5g fatty acid (6 weeks) 

[0105] Ingestion of EPA at 0.75 g/day or 1.5 g/day sig 
ni?cantly increased DPA concentration in the phospholipid 
fractions of erythrocytes and plasma (Table 6). Ingestion of 
SDA at 1.5 g/day, but not at 0.75 g/day signi?cantly 
increased DPA concentrations (Table 6). Similar results were 
observed for DPA concentrations in platelets and mono 
nuclear cell phospholipids, plasma cholesterol esters, and 
plasma triglycerides. 

TABLE 6 

DPA % of total fatty acids 

Week 

Group —3 0 3 6 

Erythrocyte EPA 2.92 : 0.45“1'2 2.81 r 0.24“ 3.19 : 0.30b 3.71 : 0.38C 
phospholipid sDA 3.31 1 0.30“b 3.16 1 0.22b 3.27 1 0.27“b 3.46 1 0.29“ 

ALA 3.10 1 0.40 3:08 1 0:35 3.08 1 0.37 3.19 1 0.38 

Plasma EPA 1.31 1 0.29“ 1.34 1 0.22“ 2.02 1 0.45b 2.46 1 048° 

phospholipid SDA 1.37 r 0.23“ 1.45 r 0.19“ 1.68 : 0.30b 1.85 : 0.34C 
ALA 1.29 1 0.18“ 1.39 1 0.26“b 1.38 1 0.18“b 1.46 1 0.34b 

1mean 1 SD 

2Different letters indicate differences between visits; p < 0.05. 

[0106] None of the dietary test fatty acids at either dose 
caused an increase in DHA concentrations compared to 
baseline. There was a slight, but statistically signi?cant 
decrease in erythrocyte DHA with ingestion of the higher 
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dose of EPA and ALA (Table 7). Otherwise, there were no 
signi?cant changes in DHA concentrations in any cell type 
or plasma fraction. It is generally known in the art that 
consumption of ALA or EPA will not lead to the increases 
in tissue DHA, hence it is not surprising that SDA admin 
istration does not lead to elevated tissue levels of DHA. 

TABLE 7 

DHA % of total fatty acids 

Week 

Group —3 0 3 6 

Erythrocyte EPA 5.02 1 0.89M’2 4.62 1 0.69b 4.49 1 0.68b 4.22 1 0.68C 
phospholipid sDA 4.65 1 1.10“ 4.23 1 0.86‘) 4.08 1 0.77‘) 3.96 1 0.74‘) 

ALA 4.87 1 0.74“ 4.61 1 0.71‘) 4.38 1 066° 4.28 1 056° 

Plasma EPA 3.97 1 1.06“ 3.75 1 0.77“‘) 3.65 1 0.72“‘) 3.48 1 0.64‘) 
phospholipid SDA 3.40 1 0.73 3.40 1 0.79 3.27 1 0.78 3.26 1 0.63 

ALA 3.70 1 0.63 3.64 1 0.65 3.54 1 0.63 3.39 1 0.51 

1mean 1 SD 

2Different letters indicate differences between visits; p < 0.05. 

[0107] When tissue levels of the long-chain n-3 fatty acids 
were examined, SDA elevated EPA and DPA, but not DHA 
(FIG. 1). This pattern was seen also with ingestion of EPA 
where tissue levels of EPA and DPAwere elevated, and DHA 
levels were decreased. With ingestion of ALA at 1.5 g/day, 
tissue levels of EPA, but not DPA were signi?cantly elevated 

(FIG. 1). 
[0108] At the 1.5 g/day dose, SDA was 3.7 to 4.1-fold 
more effective than ALA, and EPA was 3.1 to 3.6-fold more 
effective than SDA, in elevating EPA levels in erythrocyte 
and plasma phospholipids. 

[0109] There were statistically signi?cant decreases in 
LPS-stimulated TNF synthesis with ingestion of 1.5 g/day, 
but not with 0.75 g/day of ALA or SDA or EPA (Table 8). 

TABLE 8 

TNF-OL synthesis in LPS-treated whole blood. 

Dietary Week 

Group —3 0 3 (ng/mL) 6 

EPA 36.6 1 16.53312 38.9 1 12.5“ 32.0 1 11.8“‘) 27.6 1 10.6‘) 
sDA 37.6 1 14.6“‘) 43.7 1 18.7“ 37.7 1 14.2“‘) 34.1 1 12.0‘) 
ALA 30.9 1 13.1“ 36.8 1 17.4“ 32.7 1 11.9“ 25.3 1 7.2‘) 

1mean 1 SD 
2Different letters indicate differences between visits; p < 0.05. 

[0110] Ingestion of 0.75 g/day or 1.5 g/day of SDA or EPA 
signi?cantly decreased LPS-stimulated IL-1[3 synthesis. 
There was no effect of ALA at either dose (Table 9). 

TABLE 9 

IL—1§ synthesis in LPS-treated whole blood. 

Dietary Week 

Group —3 0 3 (ng/mL) 6 

EPA 93.1 1 26.8“1") 92.0 1 25.4“ 75.3 1 27.6‘) 73.5 1 16.4‘) 
SDA 106.9 1 33.0“ 94.7 1 29.3‘) 81.4 1 21.9) 77.8 1 264° 

TABLE 9-continued 

IL—1§ synthesis in LPS-treated whole blood. 

Dietary Week 

Group —3 0 3 (ng/mL) 6 

ALA 97.9 1 27.4 96.9 1 30.9 87.3 1 29.9 83.3 1 24.0 

1mean 1 SD 
2Different letters indicate differences between visits; p < 0.05. 

[0111] The test fatty acids had no consistent effect on 
LPS-stimulated PGE2 synthesis. This can be concluded from 
the fact that groups treated with ALA and SDA showed 
statistically signi?cant increases in PGE2 at Visit 3 following 
ingestion of 0.75 g of test articles, however no change was 
seen in PGE2 in patients that were given 1.5 g/day of either 
fatty acid. There was no effect of EPA at either dose. 

TABLE 10 

PGE synthesis in LPS-stimulated whole blood. 

Dietary Week 

Group —3 0 3 (ng/mL) 6 

EPA 3.78 1 1.95112 4.21 1 1.59 5.05 1 2.16 4.46 1 1.47 

sDA 3.97 1 1.48“ *4.64 1 1.09“ 6.26 1 2.56‘) 4.61 1 0.95“ 
ALA 4.00 1 1.65“ 4.63 1 2.21“ 6.25 1 3.00‘) 4.30 1 1.37“ 

1mean 1 SD 
2Different letters indicate differences between visits; p < 0.05. 

[0112] TXA2 synthesis during blood clotting was not 
affected by any of the test fatty acids. 

[0113] There were no signi?cant differences between 
groups at any visit or between visits for any group for fasting 
triglycerides, total cholesterol, LDL cholesterol, or HDL 
cholesterol. 

[0114] In light of the detailed description of the invention 
and the examples presented above, it can be appreciated that 
the several aspects of the invention are achieved. 
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Example 3 

Clinical Study of the Effectiveness of SDA on 
DoWn-Regulating C-Reactive Protein 

[0115] Approximately 35-50 males and post-menopausal 
female -19-65 years of age, normolipidemic, and With a 
body mass index (BMI) in the range 20 to 30, are recruited. 
Exclusion criteria include bleeding disorders, hypertension, 
in?ammatory disorders, active gastrointestinal diseases, 
chronic use of loW dose aspirin, consumption of restaurant 
or takeaWay evening meals more than tWice per Week, use 
of dietary supplements rich in n-3 or n-6 fatty acids, habitual 
consumption of more than 1 ?sh meal per month, and 
plasma phospholipid EPA+DHA levels>7.9% of total fatty 
acids. Subjects are randomly allocated to one of three 
groups, designated ALA, SDA, and EPA. 

[0116] A. Study Design 

[0117] FolloWing a 3-Week run-in period, subjects ingest 
either ALA, SDA, EPA supplied as ethyl esters in capsules. 
Intakes are approximately 0.75 g/day for 3 Weeks folloWed 
by 1.5 g/day for the subsequent 3 Weeks. At each visit, blood 
is taken by venepuncture after an overnight fast. Blood is 
aliquoted into various tubes for the folloWing procedures. 

[0118] B. Cell Separations and Fatty Acid Analysis 

[0119] Blood (e.g., 20 mL) is added to tubes containing 
EDTA in Water and dextran in normal saline, pH 7.0. 
Erythrocytes are alloWed to sediment under gravity at 37° C. 
for 30 min. The leucocyte-rich plasma is layered onto 
LYMPHOPREP, density 1.077 (Nycomed Pharma, Oslo) 
and centrifuged at 110 g for 10 min to separate leucocytes 
from the platelets, Which are removed. The gradient is 
further centrifuged to separate the neutrophils from mono 
nuclear cells, Which are removed. 

[0120] Samples are processed for fatty acid analysis as 
described in MantZioris et al., Am. J. Clin. Nutn, 72:42-8 
(2000). Plasma, Washed platelet and mononuclear cell pel 
lets are stored froZen. Erythrocyte pellets are treated fresh 
With chloroform:isopropanol (2:1) and the lipid extracts 
stored at 4° C. Plasma, platelet and mononuclear cell pellets 
are extracted With chloroform:methanol. The cellular and 
plasma lipid extracts are fractionated by thin-layer chroma 
tography. For the cellular extracts, the phospholipid fraction 
is retained and for the plasma extracts, the phospholipid, 
cholesterol ester, and triglyceride fractions are retained. 
These are transesteri?ed by methanolysis (1% HZSO4 in 
methanol at 70° C. for 3 h). Fatty acid methyl esters are 
separated and quanti?ed With a HEWLETT-PACKARD 
6890 gas chromatograph equipped With a 50 m capillary 
column coated With BPX-70 (0.25 pm ?lm thickness; SGE 
Pty Ltd, Victoria, Australia) (see MantZioris et al., supra). 
Fatty acid standards are obtained (e.g., from NuChek Prep 
Inc., Elysian, Minn.) and include stearidonic acid obtained 
from Sigma Aldrich Pty Ltd. (Castle Hill, NSW, Australia). 
Organic solvents contain butylated hydroxy anisole 
(0.005%) as an antioxidant. 

[0121] C. C-Reactive Protein and Plasma Lipids Analysis 

[0122] C-reactive protein (Hs-CRP) in plasma can be 
analyZed by use of latex-enhanced immunonephelometric 
assay on a BN II analyZer (Rifai et al. Clinical efficacy of an 
automated high-sensitivity C-reactive protein assay. Clin. 
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Chem 199;45:2136). Or, blood is added to heparinised tubes, 
bacterial lipopolysaccharide (LPS) is added and the mixture 
incubated at 37° C., 5% CO2, for 24 h. Plasma is collected 
and assayed for C-reactive protein by ELISA, using the 
procedures as described in MantZioris et al, supra. 

[0123] Blood (4 mL) is collected in heparinised tubes, and 
plasma total cholesterol, LDL and HDL cholesterol, and 
plasma triglycerides are measured. 

[0124] D. Diet 

[0125] Subjects are instructed to avoid dietary n-6 fatty 
acids and substituting monounsaturated (n-9) fatty acids 
Where possible. To facilitate this pattern of intake, subjects 
are provided With foodstuffs loW in n-6 fatty acids and high 
in monounsaturated (n-9) fatty acids. Subjects are provided 
With diet diaries and instructed in making Weighed food 
records on designated days (Weekdays and Weekend days). 

[0126] Diet diaries are analyZed to provide macronutrient 
(carbohydrate, protein, fat, alcohol, P:S ratio) intake data. 
This analysis also provides intake data on omega-6 and 
omega 9 fatty acids. 

[0127] E. Statistical Analysis 

[0128] For comparisons betWeen visits Within each group, 
repeated measures (ANOVA) folloWed by NeWman-Keuls 
multiple comparisons test are used (e.g, KWikstat, TexaSoft, 
Cedar Hill, Tex.). For comparisons betWeen groups at each 
visit, ANOVA folloWed by NeWman-Keuls multiple com 
parisons test is used (KWikstat). 

[0129] F. Analysis of Results 

[0130] Subjects are Weighed at each visit for change in 
Weight during the trial. Returned capsule count is used to 
assess compliance for capsule intake. Fatty acids are ana 
lyZed betWeen dietary groups in EPA concentration in eryth 
rocyte or plasma phospholipids. The effect of ingestion of 
EPA, ALA or SDA at 0.75 g/day (Weeks 0 to 3) or 1.5 g/day 
(Weeks 3 to 6) is determined With respect to EPA concen 
tration in the phospholipid fractions of erythrocytes and 
plasma. Effects on DPA concentration in the phospholipid 
fractions of erythrocytes and plasma are also analyZed. The 
correlation betWeen SDA intake and C-reactive protein is 
analyZed, shoWing that administration of SDA results in a 
decrease in C-reactive protein. 

[0131] In light of the detailed description of the invention 
and the examples presented above, it can be appreciated that 
the several aspects of the invention are achieved. 

What is claimed is: 
1. A method of doWn-regulating TNF-ot in a mammal 

having elevated concentrations of TNF-ot, comprising: 

(a) identifying a mammal having elevated concentrations 
of TNF-ot; and 

(b) administering to said mammal a therapeutically effec 
tive amount of stearidonic acid (18:4, n-3) over a time 
period effective to doWn-regulate TNF-ot, Whereby 
TNF-ot is doWn-regulated. 

2. The method of claim 1, Wherein said mammal is a 
human. 

3. The method of claim 1, Wherein said mammal is a 
companion animal. 
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4. The method of claim 1, wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
from about 0.1 g/day to about 10 g/day. 

5. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
from about 0.25 g/day to about 8 g/day. 

6. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
from about 0.5 g/day to about 5 g/day. 

7. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
about 1.5 g/day. 

8. The method of claim 1, Wherein said elevated concen 
trations of TNF-ot are present in a mammal due to an 
in?ammatory disorder. 

9. The method of claim 8, Wherein the in?ammatory 
disorder is cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cacheXia 
associated With cancer or ecZema. 

10. The method of claim 9, Wherein the in?ammatory 
disorder is rheumatoid arthritis. 

11. The method of claim 9, Wherein the cardiovascular 
disease is atherosclerosis. 

12. A method of doWn-regulating IL-1[3 in a mammal 
having elevated concentrations of IL-1[3, comprising: 

(a) identifying a mammal having elevated concentrations 
of IL-1[3; and 

(b) administering to said mammal a therapeutically effec 
tive amount of stearidonic acid (18:4, n-3) over a time 
period effective to doWn-regulate IL-1[3, Whereby 
IL-1[3 is doWn-regulated in the mammal. 

13. The method of claim 1, Wherein said mammal is a 
human. 

14. The method of claim 1, Wherein said mammal is a 
companion animal. 

15. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
from about 0.1 g/day to about 10 g/day. 

16. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
from about 0.25 g/day to about 8 g/day. 

17. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
from about 0.5 g/day to about 5 g/day. 

18. The method of claim 1, Wherein said therapeutically 
effective amount of stearidonic acid administered comprises 
about 1.5 g/day. 

19. The method of claim 1, Wherein said elevated con 
centrations of TNF-ot are present in a mammal due to an 
in?ammatory disorder. 

20. The method of claim 19, Wherein the in?ammatory 
disorder is cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cacheXia 
associated With cancer or ecZema. 

21. The method of claim 20, Wherein the in?ammatory 
disorder is rheumatoid arthritis. 

22. The method of claim 20, Wherein the cardiovascular 
disease is atherosclerosis. 
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23. The method of claim 12, further de?ned as a method 
of doWn-regulating IL-1[3 and TNF-ot in a mammal having 
elevated concentrations of IL-1[3 and TNF-ot, comprising: 

(a) identifying a mammal having elevated concentrations 
of IL-1[3 and TNF-ot; and 

(b) administering to said mammal a therapeutically effec 
tive amount of stearidonic acid (18:4, n-3) over a time 
period effective to doWn-regulate IL-1[3 and TNF-ot, 
Whereby IL-1[3 and TNF-ot are doWn-regulated in the 
mammal. 

24. The method of claim 23, Wherein said mammal is a 
human. 

25. The method of claim 23, Wherein said mammal is a 
companion animal. 

26. The method of claim 23, Wherein said therapeutically 
effective amount of stearidonic acid administered consists of 
from about 0.1 g/day to about 10 g/day. 

27. The method of claim 23, Wherein said therapeutically 
effective amount of stearidonic acid administered consists of 
from about 0.25 g/day to about 8 g/day. 

28. The method of claim 23, Wherein said therapeutically 
effective amount of stearidonic acid administered consists of 
from about 0.5 g/day to about 5 g/day. 

29. The method of claim 23, Wherein said therapeutically 
effective amount of stearidonic acid administered consists of 
about 1.5 g/day. 

30. The method of claim 23, Wherein the in?ammatory 
disorder is cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cacheXia 
associated With cancer or ecZema. 

31. The method of claim 30, Wherein said in?ammatory 
disorder is rheumatoid arthritis. 

32. The method of claim 30, Wherein said cardiovascular 
disease is atherosclerosis. 

33. A method of preventing an in?ammatory disorder 
characteriZed by elevated levels of TNF-ot and/or IL-1[3 in a 
mammal in need of such treatment comprising: 

(a) identifying a mammal at risk for an in?ammatory 
disorder characteriZed by elevated levels of TNF-ot 
and/or IL-1[3; and 

(b) administering to said mammal an amount of steari 
donic acid (18:4, n-3) over a time period effective to 
prevent the an in?ammatory disorder characteriZed by 
elevated levels of TNF-ot and/or IL-1[3. 

34. The method of claim 33, Wherein said mammal has 
elevated concentrations of TNF-ot and/or IL-1[3. 

35. The method of claim 33, Wherein the mammal is a 
human. 

36. The method of claim 33, Wherein the mammal is a 
companion animal. 

37. The method of claim 33, Wherein the amount of 
stearidonic acid administered is from about 0.1 g/day to 
about 10 g/day. 

38. The method of claim 33, Wherein the amount of 
stearidonic acid administered is from about 0.25 g/day to 
about 8 g/day. 

39. The method of claim 33, Wherein the amount of 
stearidonic acid administered is from about 0.5 g/day to 
about 5 g/day. 



US 2004/0039058 A1 

40. The method of claim 33, wherein the amount of 
stearidonic acid administered is about 1.5 g/day. 

41. The method of claim 33, Wherein the in?ammatory 
disorder is cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cacheXia 
associated With cancer or ecZema. 

42. The method of claim 41, Wherein the in?ammatory 
disorder is rheumatoid arthritis. 

43. The method of claim 41, Wherein the cardiovascular 
disease is atherosclerosis. 

44. A method of increasing eicosapentaenoic acid (20:5, 
n-3) in a human, the method comprising: 

(a) identifying a human subject in need of increased 
eicosapentaenoic acid; and 

(b) administering an effective amount of stearidonic acid 
(18:4, n-3) to the subject over a time period effective to 
increase eicosapentaenoic acid in the subject, Wherein 
the subject metaboliZes the stearidonic acid to eicosa 
pentaenoic acid, resulting in increased eicosapen 
taenoic acid. 

45. The method of claim 44, Wherein the increased 
cicosapentaenoic acid (20:5, n-3) levels are present in tissues 
selected from the group consisting of erythrocyte phospho 
lipids, platelet phospholipids, mononuclear cell phospholip 
ids, plasma phospholipids, triglycerides, and cholesterol 
esters. 

46. The method of claim 44, Wherein the increased 
eicosapentaenoic acid level doWn-regulates TNF-ot and/or 
IL-1[3. 

47. The method of claim 44, Wherein the effective amount 
of stearidonic acid administered is from about 0.1 g/day to 
about 10 g/day. 

48. The method of claim 44, Wherein the effective amount 
of stearidonic acid administered is from about 0.25 g/day to 
about 8 g/day. 

49. The method of claim 44, Wherein the effective amount 
of stearidonic acid administered is from about 0.5 g/day to 
about 5 g/day. 
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50. The method of claim 44 Wherein the effective amount 
of stearidonic acid administered is about 1.5 g/day. 

51. A method of reducing or eliminating the deleterious 
effects of a condition associated With elevated TNF-ot and/or 
IL-1[3 comprising: 

(a) screening the subject to identify an elevated presence 
of TNF-ot and/or IL-1[3; and 

(b) administering to said subject an effective amount of 
stearidonic acid (18:4, n-3) over a time period su?icient 
to doWn-regulate TNF-ot and/or IL-1[3, Wherein said 
TNF-ot and/or IL-1[3 is decreased and Wherein the 
deleterious effects of the condition are reduced or 
eliminated. 

52. The method of claim 51, Wherein screening is per 
formed using blood and/or tissue from the subject. 

53. The method of claim 51, Wherein the screening is 
performed before stearidonic acid is administered to said 
subject and said analysis is again performed after stearidonic 
acid is administered to the subject. 

54. The method of claim 51, Wherein the amount of 
TNF-ot and/or IL-1[3 in the subject is used to determine the 
effective amount of stearidonic acid to administer to the 
subject. 

55. The method of claim 51, Wherein the condition is an 
in?ammatory disorder. 

56. The method of claim 55, Wherein the in?ammatory 
disorder is cardiovascular disease, rheumatoid arthritis, mul 
tiple sclerosis, Crohn’s disease, in?ammatory boWel disease, 
systemic lupus erythematosis, polymyositis, septic shock, 
graft vs. host disease, asthma, rhinitis, psoriasis, cacheXia 
associated With cancer or ecZema. 

57. The method of claim 55, Wherein the in?ammatory 
disorder is rheumatoid arthritis. 

58. The method of claim 56, Wherein the cardiovascular 
disease is atherosclerosis. 


